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A 1.5 h course to be held at the JRC Ispra at the 5th International Summer School 2013: 

Operational Issues in Radioactive Waste Management and Nuclear Decommissioning  



• Nuclear Data Resources in Nucleonica 

• Nuclear Science Applications & Tools 

                         Decay Engine  

                         Dosimetry & Shielding 

                         Virtual Cloud Chamber 

                         Gamma Spectrum Generator  

                         webKORIGEN 

                         e-Ship                         

• Education & Training with Nucleonica 

         Nucleonica Mobile 

                         Karlsruhe Nuclide Chart 

• Knowledge Management with Nucleonica 

              

Nucleonica: Web-based Software Tools  

for Simulation and Analysis  



These lectures are available online: 

http://www.nucleonica.com/wiki/index.php?title=Training_Course_Proceedings 

 

Links to the 

presentations: 

 

 - go to wiki on main 

Nucleonica page 

 

- click on Training 

Courses 

 

 - at bottom of page 

click on Training 

Course Proceedings 

http://www.nucleonica.com/wiki/index.php?title=Training_Course_Proceedings
http://www.nucleonica.com/wiki/index.php?title=Training_Course_Proceedings


How can Nucleonica help you? 
 

• Nucleonica provides you with user friendly access 

to the latest reference data from internationally 

evaluated nuclear data.  
 

• A unique feature is the wide range of validated  

web-based nuclear science applications for decay 

calculations, dosimetry & shielding, gamma 

spectrometry, etc.  
 

 

• In addition Nucleonica offers a range of introductory 

and advanced training courses in various areas of 

nuclear science.  



  Nucleonica is already being used by 

thousands of scientists and students 

worldwide in over 92 countries. Due to its 

advanced IT features, user friendly and 

intuitive environment, the platform has 

recently been endorsed by the Sustainable 

Nuclear Energy Technology Platform 

(www.snetp.eu): 

  “Nucleonica plays … an important role in making nuclear 

education more attractive and in building nuclear knowledge for 

a new generation of engineers and scientists” 

http://www.snetp.eu/


 

Forum, Blog  

News, Calendar 

 

 

Wiki  

(explicit AND implicit 

knowledge) 

 

The NUCLEONICA Structure 

 

 

Web page 

 

 

Applications 

 

Databases 

(nuclear data) 

Nucleonica Architecture & Logical Structure… 



Nuclear Data Resources in Nucleonica: Nuclide Datasheets++ 

Main Nucleonica 

database JEFF3.1 

contains decay data on 

3852 nuclide.  



Nuclear Data 

Resources in 

Nucleonica:  

 

Nuclide 

Datasheets++ 



Validated  

Nuclear Science  

Applications & 

Tools 

                          
Decay Engine++ 



Validated 

Nuclear 

Science 

Applications 

& Tools 
                          

  

Dosimetry  

& 

Shielding++ 



low energy photons (energy 100 keV) are attenuated 

with a thick (15 cm) water shield. This combination of 

low energies and thick shields give rise to multiple 

scattering of the radiation 

 

Validated Nuclear Science Applications & Tools 

 

Virtual Cloud Chamber 

Electron-positron pairs are created using 10 

MeV photons on lead. By “switching off” energy 

loss mechanisms, the charged particles are 

seen to spiral in the applied magnetic field.  

The red particles (3 MeV positrons) are blocked by a lead shield 

(green). When the positrons collide with the shield, they combine 

with electrons (blue) to create gamma radiation (white). Only a few 

gamma photons pass through the shield material. 



Validated Nuclear Science Applications & Tools 

 

 

Gamma Spectrum Generator 

Fukushima: Gamma spectrum of contamination at the Daiichi plant. 

Contamination is almost entirely to cesium-137 and cesium -134 

 γ-spectrum simulated for 60Co 100 kBq source and NaI (3" × 3") detector: 

γ-spectrum simulated for 152Eu 100 kBq source and HPGe detector. 



Validated Nuclear Science Applications & Tools 

 

 

webKORIGEN 
fuel depletion calculations  

& neutron activation 



Validated Nuclear Science 

Applications & Tools 
 

e-Ship:  
package classification for radioactive transports 



Education & Training with Nucleonica                        
Nucleonica for Smartphones:  

and Tablet PCs: M-Learning                        

 

 

 

 

 

 

 

 

 

 



Standalone version of Nucleonica 

Internet

Nucleonica

Web Server

Nucleonica

Virtual Server
Snapshot File

without Internet

connection

• specially developed for mobile labs 

and field workers or for use on 

Notebooks/PCs where an internet 

connection cannot be guaranteed 

 

• faster than internet version 

 

• allows for more particles in Monte 

Carlo calculations than the internet 

version 

 

• allows Monte Carlo dosimetry and 

shielding calculations (provided you 

have an MCNP license!) 

 



Education & Training with Nucleonica                        

Karlsruhe Nuclide Chart 

• Fold-out Chart  

• Wall-Chart  

• Auditorium Chart 

• Nuclide Carpet 

Nuclide „carpet“  

1m x 6.5m 



Knowledge Management with Nucleonica 

In this slide, the Nucleonica web portal is considered from a 

knowledge management perspective. Nonaka and Takeuchi have 

proposed the “knowledge spiral” (shown) in which there are four 

modes of knowledge conversion: socialization, externalization, 

combination and internalization (SECI model).  

 

 

 

 

 

 

 

 

Combination: systemizing 

explicit knowledge 

Internalization: conversion from 

explicit to tacit, triggered 

through “Learning by Doing”.  

Externalization: conversion of 

tacit to explicit knowledge 
Socialisation: conversion of tacit 

knowledge to tacit knowledge 

Socialisation: conversion of tacit knowledge to tacit knowledge 

e.g. an apprentice who works with tutor and learns from observing 

and imitating the tutor's actions. Externalization: conversion of 

tacit to explicit knowledge. Combination is the conversion of 

explicit to explicit knowledge. The process of systemizing already 

explicit  knowledge into a knowledge system. Internalization is the 

conversion from explicit to tacit, which is closely related to 

“learning by doing”. At the end of the spiral process, one or more 

individuals in the organisation have acquired new tacit knowledge.  



• Nuclear Data Resources in Nucleonica 

• Nuclear Science Applications & Tools 

                         Decay Engine  

                         Dosimetry & Shielding 

                         Virtual Cloud Chamber 

                         Gamma Spectrum Generator  

                         webKORIGEN 

                         e-Ship                         

• Education & Training with Nucleonica 

         Nucleonica Mobile 

                         Karlsruhe Nuclide Chart 

• Knowledge Management with Nucleonica 

              

Nucleonica: Web-based Software Tools  

for Simulation and Analysis  



The Nucleonica 

Wiki… 



The 

Nucleonica 

Blog… 



The Nucleonica Forum… 



The Nucleonica 

Glossaries… 



Training 

courses... 



Course Folders… 





Forthcoming training courses… 

 

Oct. 2013: Nucleonica - Basic, Core and Advanced Applications 

To be held at the IRMM JRC Geel, Belgium 

 

Oct. 2013: Introduction to Nucleonica -  Core Applications and Tools,  

to be held in CERN, Switzerland 

 

Nov. 2013: Nucleonia for New comers 

to be held at Insitute for Transuranium Elements, Karlsruhe 

 

Nov. 2013: Nucleonica for Nuclear Security 

to be held at the Federal Office for Radiaton Protection (BfS), Berlin 

 

April 2014: Introduction to Nucleonica -  Core Applications and Tools,  

to be held in KIT/FTU, Karlsruhe 

 

For more information see our webpage… 
http://www.nucleonica.com/wiki/index.php/Category:Training 

 

We can also arrange a dedicated 

Nucleonica training course for 

your organisation… 

 
Contact us at 

info@nucleonica.com 

http://www.nucleonica.com/wiki/index.php/Category:Training


Thank You! 


